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COMPLETE SPECIFICATION. 
Cordless Electric Appliance. 

We, Sunbeam Corporation, a corporation ing unit with deleterious effect. It would be 

duly organized and existing under the laws desira ble ta.eliminate..such^cha rgingwGQntaGts. 

of«.hei*StmeW0f«IilliB^is?*UJffi^^ 

America, of 5400 West Roosevelt Road, 
5 Chicago, State of Illinois, United States of 

America, do hereby declare the invention, 

for which we pray that a patent may be 

pranted to us, and the method by which 

it is to be performed, to be particularly 
10 described in and by the following statement: 
The present invention relates to a cordless 

electric appliance and more particularly to an 

appliance operated by a rediargable batteiy 

and to a combination stand and charging unit 
15 therefor. 

In a copending Application No. 10866/65 

(Serial No. L073.894) there is disclosed and 

claimed a cordless appliance and specifically 

a power driven toothbrush which comprises 
20 a battery operated power unit and a charg- 
ing unit for receiving the power unit of the 

toothbrush when the latter is not in use and 

charging the rechargable battery contained 

within such power unit. The power operated 
25 toothbrush and charging unit disclosed in the 

above-mentioned copending application has 

been extensively sold on the market and has 

been found to be very satisfactory. 
In the above-mentioned copending applica- 
30 tion, the power unit is provided wFth a pair 

of electrical contacts brought outside a casing 

enclosing the power unit, which contacts are 

engageable with cooperating contacts in the 

charging unit to complete the charging ckcuit 
35 for the rechargable batteiy. Since such an 

appliance is used with liquids, such as water 

and toothpaste in somewhat liquified form, 

these liquids occasionally run down along the 

appliance unit necessitating sealing of tiie 
40 casing where these charging contacts are 

brought out Moreover, such liquid may also 

engage the cooperating contacts in the charg- 
[Price 4?. 6d.] 



to provide a means for completing the charg- 
ing circuit of the rechargable battery when 
the power unit is not in use without the use 
of any electrical contacts to complete this 
circuit. 

Accordingly, it is an object of the present 
invention to provide a new and improved 
electric battery operated appliance including 
a hand held power unit and a charging unit 
for recharging the battery in the hand held 
power unit, wherein electrical contacts for 
electrically interconnecting the power unit 
and the charging unit are completely elimin- 
ated. 

It is another object of the present inven- 
tion to provide a cordless, contactless battery 
operated toothbrush and charging unit there- 
for. 

It is another object of the present inven- 
tion to provide a cordless, contactless battery 
operated toothbrush which is light in weight, 
compact in size, foolproof in operation and 
lends itself to mass production manufactur- 
ing techniques. 

Further objects and advantages of the pre- 
sent invention will become apparent as the 
following description proceeds and the 
features of novelty which characterize the in- 
vention will be pointed out with particularity 
in the claims annexed to and forming a part 
of this specification. 

For a better understanding of the present 
invention, reference may be had to the ac- 
companying drawings wherein : 

Fig, 1 is a perspective view of the im- 
proved battery operated appliance of the 
present invention diowing the combined sup- 
port and charging unit with the power unit in 
the position it assumes for the recharging 
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of the battery included in the power unit; 

Fig. 2 is a perspective view of the hand 
held power unit of Rg. 1 removed from the 
support and charging unit and shown in asso- 
5 ciation with a toothbrush attachment so as 
to be ready for a brushing operation; 

Fig. 3 is an enlarged partly sectional and 
partly schematic viev/ of the power unit of 
Fig. 2 in order better to illustrate the features 

10 of the present invention; 

Fig. 4 is an enlarged sectional view of the 
chaiging and support unit taken substantially 
on line A — 4 of Fig. 1 with the power unit 
shown disposed in char^^g position but with 

15 the toothbrush attachments removed; 

Fig. 5 is an exploded perspective view of 
magnetic core structures employed in the 
power unit and charging unit, respectively, to 
show the relationship of these parts during 

20 a battery charging operation; 

Fig. 6 is a schematic diagram illustrating 
the electric circuit of the appliance of the 
present invention with the units in the rela- 
tionship of Fig. 1 and with the charging unit 

25 and power unit shown in diagrammatic form; 
Fig. 7 is a fragmentary sectional view of 
a power unit illustrating a modification of the 
present invention; 
Fig. 8 is a fragmentary sectional view of 

30 a power unit and charging unit illustrating 
stai another modification of the present in- 
vention; and . 

Fig. 9 is a fragmentary sectional view 
similar to Fig. 8 illustrating still another em- 

35 bodiment of the present invention. 

Briefly, the electric cordless contactiess 
toothbrush of the present invention includes 
a compact hand held power unit adapted to 
be stored in a chargmg and support unit 

40 which is also adapted to hold several tooth- 
brush attachments for use with the power 
unit The power unit includes a rechargable 
battery and a rotary electric motor adapted 
to be driven thereby. It also includes the 

45 secondary winding of a transformer, tiie 
primary winding of which is associated with 
the charging unit. The appliance of the pre- 
sent invention includes improved and novel 
inductive coupling' means for inductively 

50 coupling the charging unit and power unit so 
that the power unit casing may be completely 
sealed witiiout the necessity of any charging 
unit contacts. Moreover, this must be accom- 
plished without substantially increasing the 

55 size or wd^t of the power unit The power 
unit also includes a rectifier to convert the 
low voltage alternating current from the sec- 
ondary winding of the transformer to direct 
current for charging a low voltage recharg- 

60 able battery. In one embodiment the battery 
casing forms a part of the inductive couplmg 
and in other embodiments various modifica- 
tions of inductive coupling means are 
provided. 

65 Referring now to Figs. 1 to 6 of the draw- 



ings which disclose what at present is be- 
lieved to be the preferred embodiment of the 
present invention, there is illustrated a cord- 
less electric appliance generally designated 
in Figs. 1 and 6 by the reference numeral 10. 70 
This cordless, contactiess battery operated 
electric toothbrush 10 comprises a combined 
charging and storage unit 11, a hand held 
power unit 12 and a plurality of toothbrush 
attachments 13, shown in Fig. I as disposed 75 
in the storage and charging positions. The 
storage and charging unit 11, described in 
greater detail hereinafter, is preferably pro- 
vided with means defining a recess 14 for 
receiving the power unit 12 during a charg- 80 
ing operation thereof. It is also provided 
with a plurality of recesses 15 for receiving 
and storing the brush attachments 13 when 
not in use. If desired, the storage and charg- 
ing unit 11 may be provided with a suitable 85 
cover, not shown, such as disclosed in the 
copending application referred to above, 
which acts as a dust protector and yet will 
permit the desked air Gm:ulation for the 
drying of any moisture associated with the 90 
power unit 12 and the stored brush attach- 
ments 13. 

The present Invention is concerned pn- 
marily with the particular arrangement of 
certain components within the power unit 12 95 
and within the charging and storage unit 11 
to eliminate the necessity of any electrical 
contacts to render the charging operation 
effective. Accordingly, the construction of the 
brush attachments! 3 and the particular con- 100 
struction of other facets of the power unit 12 
and the combined storage and charging unit 
11 form no part of the present invent icm and, 
hence, will only very briefly be described. 
They, however, may be very similar or identi- 105 
cal with those disclosed in the copending 
application referred to above. 
" Before considering the details of the pre- 
sent invention, reference should be had to 
the schematic diagram of Fi.^i. 6 of the draw- 110 
ings illustrating the essential components of 
the battery operated appliance of the present 
invention. The charging and storage unit 11 
is schematically illustrated with the recess 14 
for tiie power unit 12. The latter is also 115 
schematically illustrated as being disposed 
within this recess 14 for recharging of the 
battery thereof. The combined storage and 
charging unit 11 is illustrated as being pro- 
vided with the conventional power cord 17 120 
connected to a primary winding 18 of a suit- 
able step-down transformer, the latter also 
including a secondary winding 19 disposed 
within the power unit 12. When the power 
unit 12 is in the recess 14. the windings 18 125 
and 19 are inductively coupled, as schematic- 
ally illustrated in Fig. 6. Also included within 
the power unit 12 is a low voltage direct 
current electric motor 20 connected to a 
rechargeable battery 21 through a switch 22 130 
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having a movable contact 22a and a station- 
ary contact 22b. Manual means 23 for actu- 
ating the switch 22 is schematically indicated 
by the reference numeral 23. As illustrated, 
the positive terminal 21a of the battery 21 
is connected throug a suitable conductor 24 
to the movable switch contact 72a. Sunilarly, 
negative termmal 216 of the lechaigable bat- 
tery 21 is connected by a suitable conductor 
25 to one terminal of the motor 20. The 
other terminal of the motor 20 is illustrated 
as being connected through a conductor 26 
with the stationary switch contact 22b, It will 
be obvious that when the switch 22 is closed 
motor 20 will be energized from the battery 
21. 

To recharge the battery 21 there is pro- 
vided In the power unit 12 (Fig. 6) a charg- 
ing circuit comprising the secondary wind- 
ing 19 and a diode 28 for rectifying the low 
voltage alternating current output of this 
winding. As illustrated, one terminal of the 
secondary winding 19 is connected by a con- 
ductor 30 with one terminal of the diode 28. 
and the other terminal of the diode 28 is con- 
nected by a conductor 31 with the positive 
terminal 2\a of the battery 21. The other 
terminal of the secondary winding 19 is con- 
nected by a conductor 32 with the negative 
terminal 216 of the battery 21. It will be 
appreciated that whenever inductive coup- 
ling between windings 18 and 19 is effected, 
battery 21 will tend to be recharged if power 
cord 17 is connected to a suitable source 
of alternating current energy. 

In a device incorporating the present in- 
vention, motor 20 was a rotary direct cur- 
rent motor having a voltage rating of be- 
tween one and one and one-half volts, the 
battery 21 was a nickel cadmium recharge- 
able battery having a voltage rating of Uie 
order of one and two-tenths volts, and the 
primary winding 18 comprised seventy-two 
hundred turns while the secondary winding 
19 comprised between six hundred and six 
hundred fifty turns, thus resulting in a volt- 
age reduction from one hundred twenty volts 
A.C. to approximately one and four tenths 
volts D.C. 

Referring further to Figs. 1 to 6 of the 
drawings, wherein ihe corresponding parts 
are designated by the same reference 
numerals, the power unit 12 is illustrated as 
comprising a molded plastic housing 34 
closed at the bottom, as clearly shown in Fig. 
3 of the drawings. This housing or casing 34 
is illustrated as having a generally cylindncal 
configuration so as to be readily receivable 
within the recess 14 of charging and storage 
unit 11. Preferably, the hoiising 34 has an 
outer diameter of somewhere between an inch 
and one-fourth and an inch and one-half, 
and a length of the order of five inches, 
whereby it may readily be manipulated by 
the user even if the user is a relatively small 
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chfld. The upper end of the casmg 34 (not 
shown) must be open in order that the 
secondary wmding 19. the battery 21. the 
motor 20 and the switdi 22 may lie mserted 
therein. 

The particular mounting arrangement of 
the switch 22 and the motor 20 within the 
casing 34 is preferably essentially that des- 
cribed in the above-mentioned Spohr appli- 
cation and forms no part of the present in- 
vention. However, the lower portion of the 
motor 20 is illustrated in Fig. 3 of the draw- 
ings. Preferably the motor 20. as in the afore- 
mentioned application, has associated there- 
with and secured thereto as a subassembly, a 
suitable mechanism support and drive mech- 
anism for converting the rotary motion of the 
motor 20 to oscillating motion of an out- 
put shaft 35 (Figs. 1. 2 and 3). Preferably 
also suitable means for supporting the switch 

22 are provided near the upper open end of 
casing 34 and the switch actuating member 

23 is illustrated in Figs. 1. 2 and 3 as a slid- 
able movable member whose function Is to 
move contact 22a to the closed position to 
connect the terminals of motor 20 across the 
terminals of battery 21. 

In view of the fact that a toothbrush is 
commonly used with toothpaste and water, 
it is important to seal the casmg thereof 
against the entrance of moisture. Since the 
lower end of casing 34 has unbroken waDs. 
it is obviously sealed against the entrance of 
moisture. The upper open end of casing 31 
must also be sealed by suitable means, not 100 
shown, including means for sealing the place 
where the output shaft 35 emeiges from 
casing 34. The particular sealing means for 
the upper end of casing 34 form no part of 
the present invention and they may be iden- 
tical with those disclosed in tlie copending 
application mentioned above. To improve 
the appearance of the upper end of housing 
34 by enclosing the means for securing the 
motor 20 and associated drive means as well 110 
as switch 22 within housing 34 and also the 
sealing means for output shaft 35. there is 
provided a closure cap 37 which preferably 
is of molded somewhat resilient plastic 
material including means for interlocking it 115 
with the casing 34 as a final assembly opera- 
lion. 

In accordance with the present invention, 
there is disposed in the bottom casing 34 
a resilient pad 38 (Fig. 3) which preferably 120 
may be made of polyurethane or other suit- 
able cushioning means. Disposed immediately 
above the pad 38 in accordance with the pre- 
sent invention is the battery 21 and tiie 
secondary winding 19 in concentric relation- 125 
ship, as best shown in Fig. 3 of the draw- 
ings. In order that the winding 19 may 
readily be inductively coupled with the prim- 
ary wmding 18 m the charring unit 11, the 
former is wound on a suitaSle bobbin 40 130 
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fonned of soft iron or similar material pro- 
viding a low reluctance flux path, as best 
shown in Fig. 5 of the drawings. For ease 
of manufacture the bobbin 40 may be formed 
5 In two halves joined at a center line 39 (Fig. 
5). Preferably the bobbin comprises a pair 
of spaced flanged pole pieces 40a and 40^ 
interconnected by a tubular center portion 
40c, the latter defining a battery chamber 41 

10 CFigs. 3 and 5) for receiving the battery 21. 
The spacing between secondary pole pieces 
40a and 40^ must coincide with the spacing 
between primary pole pieces described here- 
inafter. It will be appreciated that by con- 

15 centrically positioning the battery 21 and 
winding 19 the length and diameter of casing 
34 may be kept at a minimum. 

In accordance with the present invention, 
the casing of the battery 21 defines a por- 

20 tion of the flux path between the secondary 
pole pieces 40a and 40b thereby to improve 
the inductive coupling between the wind- 
ings 18 and 19. as will become apparent from 
the ensuing description. For maintaining the 

25 elements comprising power unit 12 property 
positioned within the housing or casing 34, 
a flansed insulating sleeve 43 is preferably 
interposed between the motor 20 and the 
upper secondary pole piece 40a. The lower 

30 end of member 43 is illustrated as being re- 
ceived within the space defined by flanged 
upper pole piece 40a. To reduce weight, the 
secondary winding 19 preferably comprises 
an insulated aluminum wire, layer-wound on 

35 the portion 40c of bobbin 40. and the ends 
of this winding are brought out in any suit- 
able manner, such as through openings (not 
shown) in the pole pieces 40a and 40^ so as 
to permit electrical connection in a charging 

40 circuit in the manner shown in Fig. 6 of 
the drawings. To better insulate the second- 
ary winding 19 from bobbin 40. a layer of 
insulating tape 44 may surround portion 40c. 
A similar layer 44 may also surround the 

45 completed winding 19. The physical details 
of the electrical connections between battery 
21, motor 20 and winding 19 form no part 
of the present invention, and the electrical 
circuit is only schematically indicated in Fig. 

50 3 of the drawings. The casing of battery 21 
is ordinarily the negative terminal, and a 
central portion at one end (Fig, 3) usually de- 
fines the positive terminal. However, the 
diode 28 must be suitably mounted within the 

65 casing 34 either within sleeve 43. as shown 
in Fig. 3 of the drawings, or, if desired, with- 
in the space between the insulating sleeve 43 
and the casing 34. 
Considering now the combined storage and 

60 power unit 11 in more detail, particularly 
with reefrence to Figs. 4, 5 and 6 of the 
drawings, it comprises a molded housing 
member 45. preferablv molded of a suitable 
plastic, the housing be'ing more or less closed 
65 at the top except for the recesses 14 and 



15. The recess 14 is defined by an integral 
tubular portion 45a while the recesses 15 are 
defined by similar wall portions integrally 
formed with housing member 45. In Fig. 4 
of the drawings the lower portion of the 70 
power unit 12 is shown disposed in the recess 
14 in chaining position. To determine the 
correct charging position, the lower open end 
of housing 45 including the tubular recess 14 
defined by wall portion 45a is closed by a 75 
closure plate 46 suitably secured in position 
by means not shown in the drawings. The 
closure plate 46 is provided with an opening 
47 beneath recess 14 of a diameter substan- 
tially less than the diameter of recess 14 80 
whereby the edges of opening 47 define a 
stop for accurately positioning the power 
unit 12 when disposed in its charging posi- 
tion, shown in Fig. 4 of the drawings. Open- 
ing 47. of course, permits any liquid or other 85 
foreign matter entering recess 14 to exit 
therrfrom. The space in housing member 45 
surrounding the wall portion 45a defining 
recess 14 is generally designated as chamber 
48, and this chamber is employed to house 90 
the primary winding 18 and' the power cord 
17. In order that the chamber 48 may com- 
prise a storage chamber for the power cord, 
the cover 46 is provided with a thin wall 
section 46a effectively defining a hmge so 95 
that the section 46b defines a pivoted coyer 
portion readily movable to the open position 
to afford access to the chamber 48. 

In order that the primary winding 18, also 
disposed within the chamber 48. may be 100 
inductively coupled with the secondary wind- 
ing 19 when the power unit 12 is disposed in 
charging position within the recess 14, the 
winding 18 wound as an annulus is prefer- 
ably encapsulated in an epoxy resin or simi- 105 
lar material providing a complete sealed en- 
closure therefor and designated by the 
reference number 50. Preferably this en- 
closure 50 includes an integral strain relief 
portion 50a encircling the power cord 17 110 
where it enters the encapsulation. To pro- 
vide the desired path for the primary flux, 
there is provided a pair of primary pole 
pieces 51 and 52, best shown in Figs. 4 and 
5 of the drawings, which are rigidly inter- 116 
connected in spaceid parallel relationship by 
a bobbin core 53 receivable in the annular 
encapsulated wmding 18. The pole pieces 
51 and 52 and the core 53 are formed of 
a material providing a low reluctance flux 120 
path. To assemble the core 53 with pole 
pieces 51 and 52, the fonner is provided with 
ends of reduced cross section received in 
suitable openings in the primary pole pieces, 
which ends are then peened over as indicated 125 
at 53a to provide a unitary core structure. 
In a preferred embodiment, the core 53 had 
an overall length of less than two inches. 
The pole pieces 51 and 52. as best shown in 
Fi<'. 5 of the drawings, comprise flat plates 130 
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of low reluctance material designated at 51^ 
and 52a, respectively, having bifurcated ends 
defined by laterally projecting semicircular 
flanges 51 b and 52b, respectively. These 
semicircular flanges 5lb and 52b have a 
radius such as to closely embrace the tubular 
portion 45a of the housing 45, as best shown 
in Fig. 4 of the drawings. 

The spacing between the primary pole 
pieces 51 and 52 should be great enough 
so as to reduce flux leakage therebetween. As 
illustrated, the flanges 51 b and 526 are 
directed toward each other, as best shown 
in Figs. 4 and 5 of the drawings, and the 
spacing is such as to be the same as the spac- 
ing between the secondary pole pieces 40a 
and iOb, as is clearly shown in Fig. 5 of the 
drawings. It will be understood that when the 
power unit 12 is positioned in its charging 
position in recess 14 as shown in Fig. 4 of the 
drawings, the primary pole pieces 51 and 52, 
and particularly the flanges 51 b and 52^ 
thereof, will be in substantial alignment with 
the secondary pole pieces 40^ and 406. It 
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a short additional length of the power imit 
housing can be tolerated. In Fk. 7 of the 
drawings there is illustrated a nagmentary 
sectional view of the lower portion of a 
power unit illustrating a modifeation of the 70 
present invention. The modified power unit 
is generally designated as 12^ and Includes 
a casing 34* closed at the bottom in the 
same manner as casing 34 described above. 
The motor 20 is mounted in casing 34* in 75 
the same way as in the preceding embodi- 
ment In accordance with the present inven- 
tion and as illustrated in the drawmgs. the 
secondary winding designated as 19* is 
wound on an insulated bobbm 60 surround- 80 
ing an iron core 61 which interconnects a 
pair of flanged secondary pole pieces or pole 
shoes 62 and 63. These pole pieces or pole 
shoes 62 and 63, like the core 61. are pre^ 
ferably formed of material providmg a low 85 
reluctance flux path. The core 61 intercon- 
nects the secondary pole pieces 62 and 63 in 
much the same manner as the core 53 of 
Fi gs. 4 and ,5^^ tftrcoimected^ 
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primary winding 18 will have a flux path 
comprising the primary pole pieces 51 and 
52, and secondary pole piece^ ^Oa and 406 
of the bobbin 40 which are interconnected by 
a cylindrical bobbin portion 40c and also in 
part by the casmg of the battery 21 . 

For the purpose of holding the assembly 
comprising encapsulated primary winding 18 
and its associated pole pieces 51 and 52 m 
the position shown in Fig. 4 of the drawings, 
the housing 45 is provided with a plurality 
of integral stop members, such as 456 and 
45c, engaging the upper pole shoe 51. A 
resilient pad 54 is then interposed between 
the cover 46 and the lower pole shoe 52. as 
best shown in Fig. 4 of the drawings, the 
cover 46 holding these parts m the posi- 
tional relationship shown. 

In view of the description included above, 
the operation of the battery operated tooth- 
brush, particularly with respect to the con- 
tactless charging arrangement, will readily be 
understood by those skilled in the art. The 
power unit 12 comprises a housmg with con- 
tinuous sealed walls as far as the lower 
portion thereof is concerned, and the second- 
ary winding contained therein is inductively 
coupled with the primary winding 18 when 
the power unit 12 is inserted in the recess 
14 so that recharging of the battery 21 can 
occur without the necessity of interengage- 
ment of any electrical contacts between the 
charging unit 11 and the power unit 12. 

It should be understood that although the 
arrangement described above is what is at 
present considered to be the preferred em- 
bodiment of the present invention, the bat- 
tery 21 and secondary winding 19 need not 
be concentrically disposed within power unit 
12. as shown in Fig. 3 of the drawings, if 
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pole pieces 62 and 63 are cup shaped and 
disposed with the circular flanges directed 
in the same direction so as to give the maxi- 
mum spacing to prevent flux leakage and at 
the same time to give the shortest over-all 
length of the unit 12*. Preferably a cushion- 
ing pad 64 is disposed in the bottom of cas- 
in 34' engaging the lower pole piece 63 and 
a portion of the core 61. 

In Fig. 7 of the drawings the rcchaige- WO 
able battery is designated by tiie reference 
numeral 66 and is illustrated as having its 
positive terminal 66a accessible at the lower 
end of the battery, and. of course, the bat- 
tery casing defines the negative termmal 105 
which is designated as 66b. To properly posi- 
tion the battery within the casing 34 between 
the motor 20 and the secondary winding 19*. 
a pair of cup-shaped msulating members 68 
and 69 are employed, the member 68 being 110 
associated with the lower end of the motor 
20, while the insulating member 69 is asso- 
ciated with the upper pole piece 62 and 
actually being disposed within the chamber 
defined by this pole piece, as clearly shown 116 
in Fig. 7 of the drawings. An insulating 
sleeve 70 snugly receives the battery 66 and 
engages the portions of reduced cross sec- 
tion of the flanged cup-shaped insulating 
members 68 and 69. 120 

The diode 28 is indicated as bebg disposed 
in the space between the flanged cup-shaped 
member 69 and the upper pole piece 62. 
However, it could also be disposed in the 
space between the sleeve 70 and casmg 34*. 125 
The electrical connections will be identical 
with those shown in Fig. 6 of drawings, and 
the same chargmg and storage unit 11 may 
be employed, the important criteria bemg 
that the spacing between the flanges 516 and 130 
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526 of the primary pole pieces be substan- 
tially identical with the spacing beUveen the 
secondary pole pieces 62 and 63 so that when 
the power unit 12^ Is disposed in the recess 
5 14 in charging position the magnetic coup- 
ling between windings 18 and 19* is at a 
maximum. To reduce the weight the wind- 
ing 19^ preferably should be fonned of in- 
sulated sduminum wire. 

10 In view of the description included above» 
the construction, assembly and operation of 
the power unit 12^ will readily be under- 
stood by those skilled in the art. 
It wDl be appreciated that the inductive 

15 coupling between the primary wmding m a 
charging unit and a secondary winding in 
a power unit containing a rechargeable bat- 
tery may take considerably different forms. In 
Fig. 8 of the drawings there is illustrated a 

20 fragmentary sectional view of a portion of 
a power unit 72 and an associated charging 
and storage unit 73. As illustrated, the power 
unit 72 comprises a casing 74 closed at the 
ivabmom^similaff^o^^the^^ 

25 described above. Mounted within the lower 
end of casing 74 is a magnetic core structure 
generally designated at 75 comprising a 
circular inverted cup-shaped portion 75a, 
having a circular central portion 75b so as 

30 to define an annular chamber 76 within the 
core structure 75. The core structure should 
be formed of material providing a low reluc- 
tance flux path and. to facilitate manufacture, 
may be constructed of powdered iron or simi- 

35 lar material. Disposed withm the annular 
chamber 76 of the secondary core structure 
75 is a suitable hollow insulating bobbm 77, 
preferably formed of nylon or similar insulat- 
mg material, supporting a secondary winding 

40 78 which functions m the same manner as 
the secondary wmdings 19 or 19* described 
above and would be connected in an elec- 
trical drcuit sunilar to that shown in Fig. 6 
of the drawings. The center circular portion 

45 75b of the core structure is received within 
the hollow bobbin 77. 

For the purpose of mductively coupling 
the secondary winding 78 and its core struc- 
ture with a suitable primary wmdmg desig- 

50 nated as 79 and mounted in the storage and 
chargmg unit 73 like the winding 18 des- 
cribed above, the latter is provided with a 
molded housing 80 having a tubular integral 
v/all portion 80a defining a recess 81 closed 

65 at the bottom for receiving therein the power 
unit 72 during a storage and charging opera- 
tion thereof, the recess 81 functioning like 
the recess 14 described above. As iUustrated. 
the primary winding 79 is associated with a 

60 magnetic core structure designated as 82 
which comprises an outer circular cup-shaped 
portion- Z2a and a central circular portion 
82fr defining an annular chamber 83 there- 
between for receiving the winding 79. As 



70 



75 



80 



85 



90 



95 



illustrated, the wmding 79 is suitably wound 
on an insulating bobbin 84. 

Preferably the primary winding 79 and its 
associatal core structure 82 are suitably 
supported withm the storage and charging 
unit 73 on a bottom closure member 87 hav- 
ing mtegral projections 87fl: for holding the 
winding 79 and core structure 82 in a pre- 
determined position closely adjacent the 
bottom of recess 81. as shown in Fig. 8 of 
the drawings. The core structures 75 and 82 
are such that a flux path of minimum reluct- 
ance is produced, the low reluctance path 
being interrupted only by the thickness of 
the wall defining the bottom of recess 81 and 
the thickness of the bottom of casing 74. 

In an embodiment employing the con- 
struction of Fig. 8 the core structures 75 
and 82 each had an outside diameter of one 
and one-eigth inches, and an over-all length 
of one inch, with the center core portions 
75b and 82^ being one-quarter inch in 
diameter. The wall thicknesses of the por- 
tions 7 5 fl and 82 j2 jre^^ |)f the ^^c>i] jley 3 f^ , ffle^ 
'■•^ifiitnotwincHr 

In the embodiments described above, the 
core structure for the secondary winding 
was enclosed within the power unit. It might 
be desirable to eliminate this magnetic struc- 
ture from the power unit to reduce the 
weight thereof. In Fig. 9 of the drawings 
there is illustrated another embodiment of 
the present invention wherein the core struc- 
ture for the secondary transformer winding 
is included m the charging and storage unit 
rather than in the power unit The power 100 
unit is designated as 90 and comprises a 
housing or casing 91 closed at the bottom 
as in all of the preceding embodiments. In 
this case, however, die bottom of casing 91 
is provided with a reentrant tubular wall 105 
structure 9la defining an outwardly opening 
recess 92 in the lower end of this casing and 
also defining an annular chamber 93 within 
the lower end of casing 91 surrounding the 
re-entrant v/all portion 9la. A secondary 110 
winding 94 suitably mounted on an insulated 
bobbin^is disposed in the chamber 93. This 
secondary winding is adapted to be con- 
nected in the circuit of the power unit in 
exactly the same way as the winding 19 115 
shown in Fig. 6 of the drawings. 

In accordance with the present invention 
there is provided a storage and charging unit 
97 comprising a housing"98 havmg a tubular 
wall portion 98a defining a recess 99 for re- 120 
ceiving the power unit 90 when it is desired 
to store the unit and recharce the battery (not 
shown) contained therein. The bottom of the 
recess 99 is provided with a wall portion 9Sb 
having a central opening 100 defined therein. 
Suitably supported v/ithin the storage and 
charging unit 97 is a primary winding 101 
associated with a core structure 102 includ- 
ing a cup-shaped portion 102a similar to the 
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portion 89a described above, with a long 
central core portion 102^ including a pro- 
jection 102c adapted to extend a substan- 
tial distance beyond the open end of the 
5 core structure 102a. The core structure 102 
may be formed of any suitable material pro- 
viding a low reluctance flux path, such as 
some form of iron, or may be fabricated 
from powdered iron if desired. The winding 

10 101 and core structure 102 are adapted to 
be mounted within housing 98, preferably 
supported on a closure plate 103 for the 
lower open end of housing 98. The closure 
plate 103 preferably includes projections 

It's 103a for supporting the core structure 102 
and winding 101 in a predetermined position 
in housing 98 so that the portion 102c of 
the core structure extends through the open- 
ing 100 and into the recess 99 in concentric 

20 relationship therewith. 

It will be appreciated that when the power 
unit 90 is inserted into the recess 99. the 
core portion 102c will be received in the re- 
cess 92 so as to provide good magnetic coup- 

2§ Iing«bgti^e^ 

secondary winding 94. It should be under- 
stood that the primary winding 101 and the 
secondary winding 94 are electrically con- 
nected in a circuit in substantially the manner 

30 of windings 18 and 19, respectively, disclosed 
in Fig. 6 of the drawings. The diode 28 and 
the battery for powering of the electric motor 
20 will be suitably supported within the cas- 
ing 92 of the power unit 90 in the manner 

35 of the preceding embodiments. 

WHAT WE CLAIM IS : — 

1. An appliance comprising a battery 
operated power unit and a charging unit for 
recharging the battery in the ^wer unit in 

40 which a direct current electric motor is 
mounted in a casing and selectively con- 
nectible with the battery by a first circuit 
means, wherein a first inductive winding is 
mounted in said casing and connected with 

45 the battery, a rectifier and the first circuit 
means by second circuit means, while a 
second inductive winding is provided in said 
charging unit, said charging unit and power 
unit being so constructed and arranged that 

50 the first and second windings are inductively 
coupled when the power unit is associated 
with the charging unit. 

2. An appliance accordmg to claim 1, in- 
cluding a first magnetic core structure asso- 

55 ciated with the first winding at least during 
charging of the battery, while a second mag- 
netic core structure is associated with the 
second winding. 

3. An appliance according to claim 2, 
60 wherein said first and second inductive wind- 
ings define a step down transformed with the 



first winding comprising the secondary wind- 
ing of the transformer. 

4. An appliance acocrding to claim 3 for 
use as a battery operated toothbrush, where- 65 
in the casing is cylindrical with a closed end 
and of a size capable of being readily held 

in the hand of the user, while the charging 
unit includes a housing provided with a re- 
cess for receiving at least the portion of the 70 
closed end of the casing enclosing said 
secondary windmg, the primary wmding be- 
ing mounted adjacent said recess and having 
means for connection with an alternating 
current source. 75 

5. An appliance according to claim 4. 
wherein the first magnetic core structure in- 
cludes spaced secondary pole pieces, while 
the second magnetic core structure includes 
similarly spaced primary pole pieces having 80 
portions closely embracing said recess. 

6. An appliance acconling to claim 5, 
wherein the first magnetic core structure com- 
prises a bobbin having a central core and 
flanged ends defining said secondary spaced 85 
Hp^^eNpiQ^eesji^wMewthe^ppimaiy^ 

the second magnetic core structure are in- 
terconnected by a core portion, the second- 
ary winding surrounding said central core 
and the primar^ winding surrounding said 90 
core portion. 

7. An appliance according to claim 6, 
wherein said central core is tubular and sur- 
rounds the battery, the housing of the battery 
serving as a flux path for flux linking the 95 
secondary winding. 

8. An appliance according to claim 4, 
wherein the casing of the power unit has a 
re-entrant portion defining an external recess 

at the closed end of the casing, the second- 100 
ary winding surrounding said re-entrant por- 
tion while the second magnetic structure in- 
cludes a portion receivable in the external 
recess when the power unit is disposed m 
said recess in the char^g unit. 105 

9. An appliance according to claim 2, 
wherein said second magnetic core structure 
comprises a cylindrical cup-shaped portion 
with a central concentric projection disposed 
within the cup-shaped portion and with said 110 
second winding surrounding the projection. 

10. An appliance according to claim 9, 
v/herein said first magnetic core structure 
comprises a cylindrical cup-shaped portion 
with a central concentric projection disposed 115 
within the cup-shaped portion and with the 
first winding surroundmg the projection. 

11. An appliance according to claim 10. 
wherein said cup-shaped portions are ori- 
entated in the power unit and charging unit 120 
in such a manner that the open ends of the 
cup-shaped portions are adjacent when the 
power unit is associated with the charging 
unit 

12. An appliance according to any one of 125 
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claims 1 — 11. wherein said secondary wind- 
ing is formed of aluminum wire. 

13. Appliances substantially as described 
with reference to the accompanying draw- 



5 ings. 
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